Molecular cloning and function analysis of FAD2 gene in Idesia polycarpa.
Idesia polycarpa is a valuable oil-producing tree and can potentially be used for edible oil and biofuel production. The fruits of I. polycarpa are unique in that they contain both saturated and unsaturated lipids. Fatty acid desaturase 2 (FAD2), also as known as omega-6 fatty acid desaturase in endoplasmic, is a key enzyme for linoleic acid and α-linolenic acid biosynthesis. However, bioinformatics and expression of FAD2 in I. polycarpa are still absent. Here, to gain insight into the lipid and linoleic synthesis of I. polycarpa, we compared the fruits from different growth stages. Lipid accumulation rates, final lipid content, linoleic accumulation rates and final linoleic content were significantly different among the different stages. In a further step, the FAD2 gene from fruits of I. polycarpa, named IpFAD2, was cloned and characterized. A partial fragment of 169 bp of IpFAD2 was amplified by degenerate PCR. Full cDNA of IpFAD2 was obtained by the RACE technique. The open-reading frame of IpFAD2 was 1149 bp in length, encoding 382 amino acids. A comparison of the deduced amino acids sequence of IpFAD2 with FAD2 from other species showed high similarities, ranging from 78.8 to 92.6%. The IpFAD2-predicted protein has a theoretical molecular mass of 44.03 kDa and an isoelectric point (pI) of 8.04. It has five transmembrane helices located on the endoplasmic reticulum. The IpFAD2-predicted protein was classified as belonging to the Membrane-FADS-like superfamily based on its conserved domain analysis. Expression analysis based on qRT-PCR indicated that IpFAD2 was expressed in different fruit growth stages, with the highest expression level at 80 DAP and the lowest at 130 DAP. The expression of IpFAD2 was positively correlated with the linoleic accumulation rates in I. polycarpa fruits. Prokaryotic expression in Escherichia. Coli BL21(DE3) indicated that IpFAD2 gene could encode a bio-functional omega-6 fatty acid desaturase. Heterologous expression in Arabidopsis thaliana confirmed that the isolated IpFAD2 proteins could catalyse linoleic synthesis. This is the first cloning and expression analysis of FAD2 from I. polycarpa, significantly contributing to our understanding of the role of IpFAD2 in linoleic synthesis, esp. in terms of genetic engineering breeding for linoleic production.